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© Filled polypropylene composition containing zinc salts of fatty adds. 

@ A polypropylene resin composition comprises 100 parts by weight of a polypropylene, 2 to 100 parts 
by weight of an inorganic filler, 0.2 to 2.0 parts by weight of a metallic soap of a fatty acid having 15 to 20 
carbon atoms and zinc, 0.1 to 0.5 part by weight of a phenolic antioxidant and 0.1 to 1.0 part by weight 
of a hindered amine light stabilizer in which all hydrogen atoms of amine groups are replaced with alky! 
groups, and has a melt index of 15 g/10 min or more. 

When the propylene Is a propylene ethylene block copolymer containing two kinds of propylene 
ethylene copdymenzation parts having specific foj values, fluidity can be Improved, and the 
deterioration of Impact strength, stiffness and heat resistance can be avoided by using the metallic soap 
of zinc, in contrast to the employment of calcium stearate which is the metallic soap usually used as an 
additive for the polypropylene. The stiffness, the impact strength and the heat resistance scarcely 
deteriorate even when wall thickness of molded articles Is reduced, and hence the polypropylene resin 
composition makes ft possible to reduce the wall thickness of exterior and interior materials of cars, 
which leads to the decrease of material costs, shortening of a molding cycle and weight reduction of the 
product. 
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The present invention relates to a polypropylene resin composition, and more specifically, a polypropylene 
resin composition having improved fluidity and injection moldabiiity. Furthermore, it also relates to a polypro- 
pylene resin composition having Improved fluidity and injection moldabiiity as well as a good balance between 
stiffness and impact strength. 

Polypropylene resin compositions have been used more and more as exterior materials such as bumpers 
and fenders, and interior materials such as piQars of cars, in place of metallic materials. Polypropylenes have 
been improved by methods which Involve adding an ethylene-propylene elastomer (EPM or EPDM) to the poly- 
propylene to enhance Impact strength, and adding an Inorganic filler such as talc to the polypropylene to Im- 
prove flexural modulus. The polypropylene is a crystalline resin, and so its mold shrinkage factor is larger as 
compared with non-crystalline resins. A method has been utilized In which an elastomer such as the ethylene- 
propylene elastomer (EPM or EPDM) or an Inorganic filler such as talc Is added to the polypropylene to control 
and reduce the mold shrinkage factor to a low level. 

Weight reduction of parts for a car decreases the consumption of fuel used for the running of the car, with 
the result that the amount of a carbon dioxide gas which is released into the atmosphere can be reduced, which 
leads to the protection of the environment For weight reduction of the parts for a car or the like, there have 
been considered (a) lowering the specific gravity of component materials and (b) enhancing stiffness without 
the noticeable deterioration of the impact strength, thereby enabling a reduction of the wall thickness of the 
parts. Above all, decreasing the wall thickness of the parts is more desirable, because this technique permits 
a decrease of the cost of molding materials and an increase of cooling efficiency of molded parts as a result 
of the decrease of the wall thickness in the case where the resin is Injection molded, and in consequence the 
productivity of the molded parts can also be improved advantageously. 

In the injection molding method, however, the wall thickness of the parts depends upon the fluidity of the 
resin and the performance of a molding machine. For example, when a material having poor fluidity is used 
and a mold having a light gauge is used, the material is required to be forced into the light gauge with a large 
pressure at the time of feeding the resin to the mold, and thus if the molding machine capable of utilizing a 
large clamping force is not used, a problem such as the occurrence of mold opening or the like sometimes 
takes place. Molding machines capable of utilizing large clamping force are large and expensive, and a large 
installation area is required, which is not so economical. Where the wall thickness of the parts is reduced by 
enhancing the fluidity of the resin, enhancement of the fluidity can be achieved by using a polypropylene resin 
having a low molecular weight and a high melt index. 

However, a decrease of the molecular weight of the resin gives rise to a deterioration of mechanical prop- 
erties such as impact strength, tensile elongation at break and low brittle temperature, and for this reason, 
restriction is put on the decrease of the molecular weight of the resin. In order to prevent the deterioration of 
the impact strength to the utmost, a propylene ethylene block copolymer which can perform ethylene copoly- 
merlzation with propylene after the polymerization of propylene is usually used as the polypropylene, and In 
addition, the molecular weight of a propylene homo-polymerization part is lowered to enhance the fluidfty. Si- 
multaneously, In order to enhance the impact strength, the molecular weight of a copolymerization part is In- 
creased to keep a balance between both the factors. 

However, if the molecular weight of the propylene homo-polymerization part is excessively low, the impact 
strength, particularly Izod impact strength deteriorates rapidly. On the other hand, where molded articles com- 
prising the polypropylene resin composition are used as the parts for a car or the like, the impact strength de- 
teriorates rapidly at a temperature below the low brittle temperature. 

Therefore, material having a reduced low brittle temperature and excellent impact strength at a low tem- 
perature has been desired. 

In order to improve a polypropylene resin composition in the low brittle temperature, it is necessary to in- 
crease the molecular weight of the copolymerization part, and the higher the molecular weight of the copoly- 
merization part Is, the better the tow temperature impact strength is. 

It is difficult to prepare a polypropylene resin composition having high fluidity in which the ordinary tem- 
perature Izod and the low brittle temperature are satisfactory. 

On the other hand, there has also been suggested a method of adding a metallic soap such as zinc stearate 
to a fiber of a polyolef in such as the polypropylene for the purpose of Improving destaticizatlon, disperslbllity 
of a pigment or the like and fastness properties (e.g., U.S. Patent No. 2.984,634, Japanese Patent Nos. 
15466/1962, 4477/1963 and 11023/1969. and Belg. Patent Nos. 617,260 and 614,776). However, even if zinc 
stearate is added to the polypropylene alone, the fluidity is not so improved, and if an excessive amount is 
added, heat resistance, flexural modulus and Impact strength are adversely affected. Calcium stearate may 
be added to a polypropylene resin composition for the purpose of improving heat stability and the dispersibility 
of a pigment or an ultraviolet absorber and the like in molten polypropylene. 

Japanese Patent Application Laid-open No. 138652/1986 has suggested that calcium stearate and zinc 



EP0 661 341 A1 

stearate are used together to improve the disperslbilfty of the pigment and weld strength. However, the addition 
of a large amount of calcium stearate noticeably reduces stiffness and heat resistance of the resin composition, 
and hence the practical upper limit of the calcium stearate content is usually about 0.2% by weight When about 
0.2% by weight of calcium stearate was added, melt index scarcely changed. 
6 In Japanese Patent Application Laid-open No. 1 38652/1 986, it is described that when calcium stearate and 
zinc stearate are each added In an amount of 0.6 part by weight with respect to 100 parts by weight of the 
polypropylene, a migration phenomenon is observed. 

In Japanese Patent Application Laid-open No.300247/1990 f a resin composition comprising a polypropy- 
lene of a low melt Index, an Inorganic filler and sodium stearate is disclosed as a comparative example, but 
10 this resin composition does not attain a melt index level (15 g/10 min or more) which permits a reduction of 
the wall thickness intended by the present invention. Hence, ft cannot be considered that the prior resin com- 
position is a polypropylene resin composition having excellent fluidity. 

There is known a method which comprises adding a hydrochloric acid auxiliary and a metallic soap such 
as calcium stearate or zinc stearate to a polyoief in such as the polypropylene for the purpose of improving de- 
is staticization, the disperslbilfty of a pigment or the like and fastness properties. On the other hand, the poly- 
propylene itself is poor in light resistance (weathering resistance), and so a kind of light stabilizer is added. Of 
various kinds of light stabilizers, the hindered amine light stabilizer has been widely used (e.g., Japanese Patent 
Publication No. 16979/1985). The amine group is liable to react with the metallic soap, and at the time of the 
reaction, metal oxides, a free fatty acid and the like migrate onto the surface of a molded article, so that they 
20 soil the surface of a mold for injection molding. In addition, the migration phenomenon becomes conspicuous 
on the surface of the molded article while the molded article is used for a long time, and the appearance of 
the article is impaired. This tendency in the polypropylene is lower when calcium stearate is added than when 
zinc stearate is added, and therefore as the metallic soap for use in the polypropylene, calcium stearate is main- 
ly utilized. In consequence, zinc stearate is not so often used, and even If employed, it has been used together 
25 with calcium stearate (e.g., Japanese Patent Application Laid-open No. 138652/1986). 

Moreover, when the hindered amine light stabilizer is used together with a phenolic antioxidant, a problem 
such as color change toward pink or yellow occurs on occasion. 

The polypropylene is easily oxidized and decomposed by heat and when decomposed, the problem of 
color change takes place sometimes. Accordingly, most of the polypropylenesfor use in Injection molding corv 
30 tain various kinds of antioxidants. In general, phenolic, phosphoric and sulfuric antioxidants are suitably used, 
whereby the oxidation and decomposition can be prevented at the time of granulation and injection molding, 
and the oxidation can also be prevented when the polypropylene is used at a high temperature. If the granu- 
lation is done in an insufficient amount of the antioxidant some of the polypropylene is thermally decomposed, 
so that its molecular weight decreases, with the result that Impact resistance deteriorates. 
35 As examples of a resin such as the polypropylene to which a compound where the hydrogen atoms of an 
amine group of the hindered amine is replaced with an alkyl group is added, there are a method for improving 
water resistance by methylating the hindered amine (Japanese Patent Application Laid-open No. 62651/1984), 
a method for improving the weathering resistance of a polyoief in fiber (e.g., Japanese Patent Application Laid- 
open No. 136533/1986), a polypropylene resin composition stable to radiation (e.g., Japanese Patent Appli- 
40 cation Laid-open No. 235345/1987), a method for improving the weathering resistance of a resin composition 
(e.g., Japanese Patent Application Laid-open No. 291957/1988), and a resin composition suitable for a plasma 
treatment (e.g., Japanese Patent Application Laid-open No. 33426/1988). In these patents, no Inorganic filler 
and/or metallic soap Is present in the system, and so they do not suggest a technique for overcoming adverse 
Influences caused by a reaction of the metallic soap with the hindered amine or a reaction of the phenolic an- 
45 tloxidant with the hindered amine which Is one problem to be solved by the present invention. 

Japanese Patent Application Laid-open No. 36633/1989 describes that for the purpose of preventing the 
weathering resistance from deteriorating when the phenolic antioxidant and the sulfuric antioxidant are both 
used, the phenolic antioxidant the sulfuric antioxidant and the metallic soap are added to a polyoief in resin 
filled with an inorganic filler, but this disclosed technique does not intend to solve the problem which the present 
so Invention can solve, i.e., the problem of color change which occurs in the case where the hindered amine light 
stabilizer and the phenolic antioxidant are both used. 

In addition, the disclosed publication does not refer to a problem caused by a reaction of the hindered amine 
light stabilizer and a metallic soap such as zinc stearate in the case that the metallic soap is added, and there- 
fore the publication does not intend to solve one of the problems which the present invention can solve, i.e., 
65 a bad influence caused by a reaction of the metallic soap and the hindered amine, or a reaction of the phenolic 
antioxidant and the hindered amine. 

Moreover, a modified polypropylene grafted with an unsaturated carboxyiic acid or its derivative has been 
used as a component for an adhesive comprising the polypropylene and a vinyl alcohol ethylene copolymer 
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(e.g., Japanese Patent Application Laid-open Nos. 39678/1974 and 09546/1974, and U.S. Patent No. 
4,983,435). However, when used as a modifier for a resin composition containing a filler, a large amount of 
the modified polypropylene Is necessary, and usually in the case of the modified polypropylene in which about 
1 0% of the unsaturated carboxytic acid is grafted, 0.5 to 5.0 parts by weight of the modified polypropylene Is 
required to be added to 100 parts by weight of the polypropylene resin composition containing a glass fiber. 

The present invention provides a polypropylene resin composition In which the deterioration of physical 
properties such as impact strength, stiffness and heat resistance is such as to be practically acceptable and 
fluidity is improved and which is suitable for the preparation of molded articles having a small waQ thickness 
and inhibits color change toward yellow or pink by peptizing, soil on the surface of a mold and a migration 
phenomenon on the surfaces of injected articles. 

The present inventors have intensively researched with the intention of solving the above problems, and 
as a result, the present invention has been attained. 

That Is to say, the first aspect of the present invention is directed to a polypropylene resin composition 
having an improved melt index which comprises 100 parts by weight of a polypropylene, 2 to 100 parts by 
weight of an Inorganic filler, and 0.2 to 2.0 parts by weight of a metallic soap of a fatty acid having 15 to 20 
carbon atoms and zinc. 

The second aspect of the present Invention is directed to a polypropylene resin composition having a melt 
index 1 .2 times or more as much as that of a polypropylene resin composition In which zinc stearate is replaced 
with the same amount of calcium stearate, said polypropylene resin composition being characterized in that 
the polypropylene is a block copolymer obtained by copolymertzing propylene and ethylene (which is called in 
the present specification a copolymerization part) after the polymerization of propylene (which is called in the 
present specifications homo polymerization part); the polypropylene resin composition contains a copolymer- 
ization part Ain which a fa] of the copolymerization part is in the range of from 2 to 6 (in the present invention, 
the lr\] is a intrinsic viscosity number measured in a tetraJIn solution at 135°C) and a copolymerization part B 
having a fa] of 7 to 15; a weight ratio of A:B is in the range of from 0.1:0.9 to 0.9:0.1; and the polypropylene 
resin composition has a melt index 1 .2 times or more as much as that of a polypropylene resin composition in 
which zinc stearate is replaced with the same amount of calcium stearate. 

The third aspect of the present invention is directed to a polypropylene resin composition having a melt 
index of 15 g/10 min or more which comprises 100 parts by weight of a polypropylene, 2 to 100 parts by weight 
of an inorganic filler, 0.2 to 2.0 parts by weight of a metallic soap comprising zinc and a fatty acid having 15 
to 20 carbon atoms, 0.1 to 0.5 part by weight of a phenolic antioxidant as an antioxidant, and 0.1 to 1.0 part 
by weight of a hindered amine light stabilizer In which all hydrogen atoms of amine groups are replaced with 
alkyl groups. 

Preferred embodiments of the present invention will now be explained in more detail in the following non- 
limiting description. 

A polypropylene for use in a polypropylene resin composition of the present invention is a polypropylene 
having a high crystailinity such as an isotacttc polypropylene or a syndiotactic polypropylene, and examples 
of the polypropylene include a homopoiypropylene, a crystalline propylene ethylene random copolymer, a crys- 
talline propylene ethylene block copolymer and mixtures thereof. The present invention has an effect of im- 
proving the fluidity of the polypropylene, and particularly it is excellent in balance among the fluidity, impact 
strength and stiffness. Therefore, the propylene ethylene block copolymer is preferable. 

The propylene ethylene block copolymer which can be used in the present invention is usually a block co- 
polymer obtained by polymerizing a propylene (or also including a mixture of a propylene having an ethylene 
content of 1% by weight or less and ethylene), and then by feeding a mixed monomer of ethylene having an 
ethylene content of 30 to 95% by weight and propylene, and copolymerizing the mixed monomer to form a co- 
polymerization part Furthermore, e polymer obtained by polymerizing the above mixed monomer of the same 
composition to form the copolymerization part, and then polymerizing propylene is also acceptable. 

In addition, there is also preferably used a material obtained by adding the propylenehomopolymer, ethy- 
lene propylene rubber or the like to the above propylene ethylene block copolymer, or a material obtained by 
adding a mixture of the propylene homopolymer and the ethylene propylene rubber to the above propylene 
ethylene block copolymer. 

Particularly in the present invention, there can be preferably used the polypropylene which is a block co- 
polymer comprising a propylene homopolymerization part and a copolymerization part obtained by copolymer- 
izing propylene and ethylene after the polymerization of propylene, the above polypropylene resin composition 
containing a copolymerization part A In which a ft] of the copolymerization part is in the range of from 2 to 6 
and a copolymerization part B having a fo] of 7 to 15, and having a weight ratio of A:B in the range of from 
0.1 :0.9 to 0.9:0.1. In the case that this kind of polypropylene is used, the polypropylene resin composition can 
be preferably obtained which has a melt index 1 2 times or more as much as that of a polypropylene resin com- 
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position in which zinc stearate is replaced with the same amount of calcium stearate. 

The polypropylene which is a block copolymer comprising a homopolymertzation part and a copolymeri- 
zation part obtained by copoJymerizing propylene and ethylene af terthe polymerization of propylene, the above 
polypropylene resin composition containing a co polymerization part A in which the fa] of the copolymerization 
part of propylene and ethylene Is In the range of from 2 to 6 and a copolymerization part B having a fa] of 7 to 
1 5, and having a weight ratio of A:B In the range of from 0.1:0.9 to 0.9:0.1" means that the resin composition 
of the present invention contains a copolymerization part A in which the fa] of the copolymerization part is in 
the range of from 2 to 6 and a copolymerization part B having a fa] of 7 to 15 In a weight ratio of A:B in the 
range of from 0.1 :0.9 to 0.9:0.1 , and hence the parts A and B may be prepared by the copolymerization or may 
be blended with the resin composition to introduce them into the composition. 

More concretely, the polypropylene is the block copolymer comprising the homopolymerization part and 
the copolymerization part obtained by copolymerizJng propylene and ethylene after the polymerization of pro- 
pylene. This block copolymer is a multi-stage polymer containing the copolymerization part A in which the fa] 
of the copolymerization part of propylene and ethylene Is In the range of from 2 to 6 and the copolymerization 
part B having a fa] of 7 to 15, and having the weight ratio of A:B in the range of from 0.1:0.9 to 0.9:0.1. 

The ratio (by weights) of ethylene in the propylene ethylene copolymerization part is in the range of from 
30 to 95%, preferably 30 to 80%, more preferably 40 to 70%. In this copolymerization part, polymers which 
are usually produced are nonuniform, and they are mainly a rubber-like ethylene propylene random copolymer 
containing about 40% by weight of ethylene, an ethylene propylene copolymer similar to the polyethylene and 
a crystalline propylene ethylene copolymer having a composition similar to the polypropylene. 

With regard to a ratio between the homopolymerization part and the copolymerization part In the propylene 
ethylene block copolymer which can be used in the present invention, the propylene homo-polymerization part 
in the propylene ethylene block copolymer is in the range of from 95 to 75% by weight, preferably 90 to 78% 
by weight, more preferably 85 to 78% by weight 

The average fa] of the homopolymerization part in the above propylene ethylene block copolymer is in the 
range of from 0.7 to 1 .6, preferably from 0.8 to 1 .5. Furthermore, in order to improve the fluidity of the poly- 
propylene, there is used the propylene ethylene block copolymer in which the fa] of the homopolymerization 
part comprises at least two kinds of a high fa]H portion and a low fa]L portion, and the ratio of the high fa]H 
portion to the low fa]L portion Is preferably In the range of from 1.1 to 2.0, more preferably from 1.3 to 1.8. 
Concretely, two or more kinds of propylene ethylene block copolymers having the high fa] homopolymertzation 
part and the low fa] homopolymerization part may be used. Alternatively, the homopolymerization part of the 
propylene ethylene block copolymer may be polymerized In a multi-stage state to change the fa] of the pro- 
duced polypropylene, and the propylene ethylene block copolymer having the thus formed homopolymerization 
part may be used. Furthermore, the propylene ethylene block copolymer may be mixed with a propylene honv 
o polymer having a fa] which is different from the fa] of the homopolymerization part of this block copolymer 
to obtain the above fa] constitution. 

If the average fa] of the homopolymerization part Is less than 0.7, a balance among an Izod Impact strength 
at an ordinary temperature, a low brittle temperature, a tensile elongation at break and a melt index noticeably 
deteriorates on occasion. 

If the average fa] of the homopolymerization part is than 1 .6 or more, In order to obtain the propylene ethy- 
lene block copolymer having the high melt index, the ratio of the copolymerization part having the average fa] 
In the range of from 7 to 15 must be 10 wt% or less of the copolymerization part sometimes. In this case, the 
low brittle temperature is unsuitable. Furthermore, another method for obtaining the propylene ethylene block 
copolymer having the high melt Index in which the average fa] of the homopolymerization part is 1.6 or more 
can also be carried out by decreasing the amount of the copolymerization part, but in this case, the Izod impact 
strength at the ordinary temperature, the low brittle temperature and a surface Impact strength are poor. 

if 10% by weight of more of the propylene ethylene block copolymer in which the fa] of the homopolymer- 
ization part is In the range of 1 .2 to 2.0 Is added to the propylene ethylene block copolymer in which the fa] of 
the homopolymerization part is in the range of 0.7 to 1 .0, this composition is preferably excellent in the fluidity, 
the Izod impact strength at the ordinary temperature and the low brittle temperature. Even if the propylene 
ethylene block copolymer In which the fa] of the homopolymerization part is less than M Is added, the Izod 
impact strength at the ordinary temperature is not sufficiently improved. On the other hand, If the propylene 
ethylene block copolymer in which the fa] of the homopolymerization part Is more than 2.0 Is added, in order 
to maintain the whole melt index at a high level, the amount of the copolymerization part is required to be de- 
creased, so that the product having the poor Izod impact strength at the ordinary temperature and the unsuit- 
able low brittle temperature is merely obtained. Furthermore, in order to maintain the whole melt index at the 
high level, it is difficult on occasion to mix the propylene ethylene block copolymer in which the fa] of the hom- 
opolymerization part Is high. 
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If a mixing ratio of the propylene ethylene block copolymer in which the fo] of the hornopdymerizatlon part 
is In the range of from 1 2 to 2.0 is less than 1 0% by weight, the Improvement effect of the Izod Impact strength 
at the ordinary temperature and the low brittle temperature are insufficient 

The propylene ethylene block copolymer to be added in which the fo] of the homopolymenzatton part is 
In the range of from 1 .2 to 2.0 may be the propylene ethylene block copolymer in which the [nj of the copdy- 
merization part is in the range of from 2 to 6 or the propylene ethylene block copolymer in which It is in the 
range of from 7 to 15. 

Furthermore, by spreading the molecular weight distribution (Mw/Mn) of the homopolymenzatton part, and 
heightening the stereo regularity or the crystallinity of homopolymerization part, the balance among the stiff- 
ness and the impact strength of the polypropylene resin composition of the present invention can be improved. 

The propylene ethylene block copolymer which can be used in the present invention can be obtained by 
a known usual manufacturing method. Examplesdthepdymerizatton method tndude a soto^ 
method, a bulk polymerization method and a gaseous phase polymerization method, and a batch system and 
a continuous system are applicable; — 

A catalyst for the polymerization which can be used in the present invention is a known catalyst comprising 
a titanium catalyst component such as titanium tetrachloride supported on magnesium chloride treated with 
an electron donating compound, titanium trichloride, activated titanium trichloride and an organic aluminum 
compound and optionaly adding an electron donating compound. 

Furthermore, a catalyst comprising a metallocene compound and an alumlnoxane can also be used. 

The propylene ethylene block copolymer which can be preferably used in the present invention can be ob- 
tained by first polymerizing propylene or propylene mixed with 1% by weight or less of ethylene, and then feed- 
ing a mixed monomer of ethylene having an ethylene content of 30 to 95% by weight and propylene and carrying 
out the copdymerization. 

rf necessary, in the course of the above (co)polymerization, hydrogen is added to the homopolymerization 
and the copdymerization to adjust the molecular weight of the produced polymer. At this time, the polymeri- 
zation is carried out under the control of the hydrogen amount so that the propylene ethylene block copolymer 
may have the constitution [nj of the present invention. - 

If necessary, the copdymerization can be carried out so as to form the copolymerization part by changing 
a hydrogen concentration in a multi-stage state, and if necessary, for the homopolymerization part, the poly- 
merization may be carried out In multiple stages in which the hydrogen amounts are different 

In particular, when the polymerization is carried out by the use of a polymerization catalyst comprising an 
organic aluminum compound, an electron donating compound such as an ester compound and the so-called 
Soivay catalyst obtained by activating, with an ether compound and titanium tetrachloride, titanium trichloride 
obtained by reducing titanium tetrachloride with an organic aluminum compound, the propylene ethylene block 
copolymer Is formed, and it has the homopolymerization part in which a molecular weight distribution (Mw/Mn) 
is in the range of from 8 to 12 and a isotactic pentad fraction ratio [mmmm] is in the range of from 0.97 to 0.99. 
This block copolymer does not have drawbacks such as the insuff ident filling of the resin and the prolongation 
of a molding cyde due to the extension of a plastidzing time which take place at a time when the propylene 
ethylene block copolymer having the usual homopdymerization part with the high steric regularity is mdded, 
and hence, this block copdymer is optimum as a material for the injection mdding, because a mdded article 
has a suitable stiffness. 

In addition, when the polymerization is carried out by the use of a catalyst comprising an organic aluminum 
compound, an alkoxysitane compound and the so-called carrier catalyst component obtained by supporting 
titanium tetrachloride on magnesium chloride, the propylene ethylene block copdymer is formed, and it has 
the propylene homo-polymerization part in which a mdecular weight distribution (Mw/Mn) is in the range of 
from 4 to 7, preferably 4.5 to 6.5 and the isotactic pentad fraction ratio [mmmm] Is In the range of from 0.97 
to 0.99. This propylene ethylene block copolymer is optimum as the molding material which requires the impact 
strength, because its molded article is excellent in the tensile elongation at break, the Izod impact strength 
and the fluidity. This propylene ethylene block copolymer has a very high crystallization vdodty, and therefore 
it has a drawback that the poor filling easily occur as the injection mdding material for a mdded article having 
thin ribs, but by adding a rubber component, a disadvantage such as the poor filling can be overcome. 

The melt index of the pdypropyiene resin composition of the present invention is In the range of from 1 5 
to 100 g/10 min, preferably from 20 to 100, more preferably from 25 to 100. If the mdt index is less than 15 
g/1 0 min, the pdypropyiene resin composition has the bad fluidity and hence, it Is not suitable for the molding 
of articles having a small wall thickness. Conversely, if the melt Index is in excess of 100 g/10 min, the impact 
resistance is low, and at the time of the injection mdding, burrs are formed inconveniently. 

When a metallic soap usable In the present invention is added, the pdypropyiene resin composition of the 
present invention, in which the above specific propylene ethylene block copolymer is used, has the mdt index 
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1 2 times to twice, preferably 1.3 times to twice as much as that of a composition in which an equal amount 
of calcium stearate is added. Furthermore, if the suitable resin Is selected, the melt index can increase even 
1 .4 times to twice. In addition, the resin composition of the present invention has a large spiral flow length, Is 
free from the poor filling of the resin at the time of the injection molding, and has a large improvement effect 

s that twist and deformation due to the remaining stress of the injected articles scarcely take place. 

Moreover, the polypropylene resin composition of the present invention is a polypropylene resin compo- 
sition having a melt index of 15 g/10 min or more which comprises 100 parts by weight of a polypropylene, 2 
to 100 parts by weight of an Inorganic filler, 0.2 to 2.0 parts by weight of a metallic soap comprising zinc and 
a fatty acid having 1 5 to 20 carbon atoms, 0.1 to 0.5 part by weight of a phenolic antioxidant as an antioxidant, 

10 and 0.1 to 1.0 part by weight of a hindered amine light stabilizer in which all hydrogen atoms of amine groups 
are replaced with alkyl groups. 

According to an embodiment of the present invention, physical properties such as the impact strength, 
the stiffness and the heat resistance scarcely deteriorate, and the fluidity can be improved by adding the spe- 
cific metallic soap, the phenolic antioxidant 88 the antioxidant and the hindered amine light stabilizer in which 

15 all hydrogen atoms of the amine groups are replaced with the alkyl groups to the polypropylene resin compo- 
sition comprising the polypropylene having the specific melt index or more and the inorganic filler. 

The polypropylene resin composition of the present Invention most suitably contains 2 to 100 parts by 
weight, preferably 10 to 70 parts by weight particularly preferably 10 to 30 parts by weight of the inorganic 
filler with respect to 100 parts by weight of the polypropylene. If the content of the inorganic filler is less than 

20 2 parts by weight, the fluidity is not sufficiently Improved, even If a small amount of the metallic soap Is added. 
If the metallic soap is added In large quantities, the fluidity can be improved, but physical properties such as 
the impact strength, the stiffness and the heat resistance deteriorate. With regard to the polypropylene resin 
composition with which 1 00 parts by weight or more of the filler is blended, its fluidity can scarcely be improved, 
even if the metallic soap Is added, and the effect Is not observed. 

25 The fluidity improvement effect of the polypropylene resin composition of the present invention does not 
deteriorate, even if containing a resin other than the propylene or an elastomer. In particular, when the elas- 
tomer is added to the polypropylene in a suitable ratio of 0 to 30 parts by weight, the impact strength can be 
preferably improved. Examples of the elastomer Include ethylene propylene copolymer elastomer (EPM), ethy- 
lene propylene diene copolymer elastomer (EPDM), ethylene butene-i copolymer elastomer (EBM), ethylene 

30 octene-1 copolymer elastomer (EOM), ethylene hexene-i copolymer elastomer (EHM), ultra-low density poly- 
ethylene, styrene butadiene block copolymer elastomer, styrene butadiene random copolymer elastomer and 
styrene Isoprene block copolymer elastomer. 

The inorganic filler which can be used in the present invention includes one or more of silica, alumina fiber, 
titanium oxide, iron oxide, zinc oxide, magnesium oxide, tin oxide, antimony oxide, barium ferrite, strontium 

35 ferrite, aluminum hydroxide, magnesium hydroxide, calcium carbonate, calcium sulfate, barium sulfate, talc, 
clay, mica, calcium silicate, glass fiber, calcium titanate, lead zlrconate titanate, aluminum nitride, silicon car- 
bide and cadmium sulfide. In particular, the employment of talc in the resin composition is preferable, because 
in such a case, the smoothness of the molded article Is excellent and the fluidity Improvement effect is most 
excellent, and a difference between shrinkage ratios in a direction at right angles to and In parallel with the 

40 injecting direction of the article obtained by the injection molding is slight In addition, the most preferable in- 
organic filler which can be used in the present invention has a specific surface area of 0.5 to 20 m2/g. If the 
specific surface area Is less than 0.5 m2/g, a particle diameter is too large, and the impact strength and the 
tensile elongation at break of the molded article deteriorate, and the metallic soap migrates, which impairs the 
appearance of the product on occasion. Furthermore, If a filler having more than 20 m2/g such as carbon black 

45 is used, the metallic soap excessively adheres onto the surface of the filler, so that the effects of the fluidity 
of the metallic soap and the improvement of mechanical physical properties cannot be confirmed. 

In addition, with regard to the molded article obtained by using the inorganic filler which comprises 95 to 
60% by weight of talc and 5 to 40% by weight of a fibrous magnesium sulfate whlsker( MgSO^Sr^O), a dif- 
ference between shrinkage ratios In a right angled direction (MD direction) and a parallel direction (TD direction) 

50 is slight, and a balance between f lexural modulus and impact strength is preferably particularly excellent The 
molded article obtained by using the most suitable talc having an average particle diameter of 2 fm or less, 
particularly preferably 1 fm Is excellent In a balance between the stiffness and the Impact strength. In partic- 
ular, the talc obtained from a raw ore in the northern part of China contains less impurities, and when this kind 
of talc Is used, the product having the excellent balance between the stiffness and the impact strength can 

55 be obtained. Furthermore, the talc whose surface has been treated with a siiazane is preferable as the inor- 
ganic filler. 

The metallic soap which can be used in the present invention is a metallic soap comprising zinc and a fatty 
acid having 15 to 20 carbon atoms. Examples of the fatty acid having 15 to 20 carbon atoms Include pentade- 
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canoic add, hexadecanoic acid, palmitic acid, octadecanotc acid, stearic acid, nonadecanoic acid, fcosaic acid 
and oleic actd. If the metallic soap of the fatty acid having less than 15 carbon atoms is used, the impact 
strength, the stiffness and the heat resistance are poor, and conversely, If the metallic soap of the fatty acid 
having more than 20 carbon atoms is used, the fluidity improvement effect is not sufficient In particular, the 
molded article obtained by the use of zinc stearate is most excellent in the balance among the impact strength, 
the stiffness, the heat resistance and the fluidity, and even when a small amount of zinc stearate Is added, 
the fluidity improvement effect of the resin composition is preferably large. 

The amount of the metallic soap comprising the fatty acid and zinc for use in the present Invention is in 
the range of from 0.2 to 2.0 parts by weight preferably from 0.2 to 1.0 part by weight more preferably from 
0.3 to 0.7 part by weight with respect to 100 parts by weight of the polypropylene. If the amount of the metallic 
soap Is less than 0.2 part by weight the improvement effect of physical properties such as the fluidity of the 
resin composition cannot be sufficiently obtained. Conversely, if the amount of the metallic soap Is in excess 
of 2.0 parts by weight, the metallic soap migrates on the surface of the molded article, and the heat resistance 
and the Impact strength of the resin deteriorate. 

A phenolic antioxidant as an antioxidant may be added to the resin composition of the present invention. 
When the phenolic antioxidant is used, the fluidity of the resin composition can be improved without causing 
the decomposition of the polypropylene. The usual phosphoric and sulfuric antioxidants Impede the fluidity 
improvement effect in the case that the metallic soap comprising the fatty acid and zinc is added. No particular 
restriction is put on the kind of phenolic antioxidant and the commercially available phenolic antioxidant can 
be used. The amount of the phenolic antioxidant to be used is in the range of from 0.05 to 0.5 part preferably 
0.07 to 0.3 part with respect to 100 parts by weight of the polypropylene. 

Examples of the phenolic antioxidant include 2,6-dM-butylphenol, 2,4-dM-butylphenol, 2-t-butyM-me- 
thoxyphenol, 2-t-butyl-4,6-dirnethytphenol, 2, 6-t-butyt-4- methyl phe nol , 2,6-t-butyM-ethylphenol, 2,4,6-tri-t- 
butytphenol, 2 t 6-t-butyl-4-hydroxymethylphenol, 2,6^i-t-birtyt-2<limethylarnlno-p-cre8oJ, 2,5-di-t-butythydro- 
quinone, 2,5-dM-amythydroquinone, 3-(3\5'^k-butyM'-hydroxyphenyl)-propionic acid n-octadecyl, 2,4-bis- 
(rHxrty!thio}-6-(4-hydrc*y-3,5^h styrenate phenol, Nodtzer SCM (trade name) 

made by Ouchi Shinkosha Co., Ltd., (formula (1)) Vitamin E Eisai (trade name) made by Eisai Co., Ltd., (formula 
(2)) 




Formula (2) 

2-t-butyL6-(3M-butyl-5'-rneto^ acrylate, 2 t 2*-methy1enebis-(4-ethy!-6-t- 

butytphenol), 2^'-methytenebis-(4-ethyl-6-t-butylphenol) ( 2,2-methylenebis-(6-cyclohexyl-4-methy1phenol) t 
2^-methylenebls-(6-methylcyclohexyl-p-cre8ol), 2,2*-ethylenebi8-(2,4-di-6-t-butylphenol), 2,2-butytenebis- 
(2-t-buty1-4H7iethylphenol),4,4 , -methylenebl9-(2,6-dkt-butylphenol), 4,4 > -butylenebis-(3-methyl-6-t-butylphe- 
nol), 1,6-hexanediolbls-[3-{3 ( 5-dl-t-butyH4-hydroxyphenyl)-propionate), Methylene glycolbl9-[3-(3-t-butyl-5- 
methyl-4-hydroxyphenyl)- propionate], N,N'-bis-[3-(3,5-dM-butyM-hydroxypheny^ 

bte-3^3\5>tfht-butyl^hydroxypheny0^^ 2^-thlobls^4-rrtethyl-a-t-butylphenol), 
4,4-thiobi8-(3-methyl-6-t-butylphenol), 2^-thic>diethylenebls-{3-(3,5-di-t-butyl-4-hydroxyphenol) propionate, 
bisP4-butyl^methyV6-(3-t-butyi-5-m^ terephthalate, 1,1 t 3-tris-(2-methyl-4- 

hydroxy-5-t-butylphenyibutane, 1 ,3,5-triirathyL2,4,6-tris-(3,5^'ht-but^ tris(3,5- 
dk-butyl^yaVoxyberizyI)-lsocyanurate, trtsp-(3\5'Kll4-butyW'-hy^ 

tns[4-t-butyl-2 f 6^^ethy1-3-hydroxy benzyl)- is ocyanurate, tetrakJs-Irnethylene-S-JS'.S'-di-t-butyM'-hydroxy- 
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phenyl) propionatej-methane, propyWAS-trihydroxybenzene carbonate, octyi-3,4,5-trihydroxybenzene car- 
bonate, dodecyl-3,4,5-trihydroxybenzene carbonate, 2,2 , -rnethylenebi8-(4-rtvethyt-6-t-buty1phenol) ) 4,4-me- 
thylenebls-(2,6-di-t-butylphenol), 1,1-bis-(4-hydroxyphenyl)-cyclohexane, 1,1 ,3-trts-(2-methyl-4-hydroxy-5-t- 
butylphenyt)butane, 1 J ,3-tris-(2-methyl-^ydroxy-5-t-butylphenyl)-3-rnethylbutane. 1 ,3,5-trimethyl-2,4,6- 
trls-(3,5-dl-t-butyM-hydroxybenzyl)benzene and 3,9-bls-[1 J^i-methyl-2-{P^3-t-butyl-44iydroxy-5Hnethyl- 
phenyl)propionyloxy}ethyfj-2,4 t 8,1 0-tetraoxaspiro-[5,5)undecane. 

Preferably, for the purpose of enhancing light resistance and weathering resistance, a hindered amine light 
stabilizer in which the hydrogen atoms of an amine group are replaced with alkyl groups may be added to the 
resin composition of the present invention. If the light stabilizer in which the hydrogen atoms are not substituted 
is used, the metallic soap reacts with this hindered amine light stabilizer, so that metal oxides and the free 
fatty acid migrate on the surface of the molded article, and they soil the surface of a mold and Impair the ap- 
pearance of the molded article. When the hindered amine light stabilizer is used together with the phenolic 
antioxidant, Impurities In these agents react with each other, so that the color of the molded article changes 
— toward yellow, pink or the like sometimes; rln the hindered amine light stabilizer which can be used in the present 
invention, the alkyl groups may be partially replaced with a carbonyl group or an ester group. When a conden- 
sation reaction of these functional groups occurs to increase the molecular weight of the resin, a migration 
phenomenon on the surface of the molded article is Inhibited while the molded article is used for a long period 
of time, and when an inthroughment panel for a car is molded from the resin composition having the increased 
molecular weight volatile components which cloud a glass or an acrylic resin of a meter cover are preferably 
inhibited from being produced. No particular restriction is put on the kind of hindered amine light stabilizer in 
which the hydrogen atoms of the amine group are replaced with the alkyl groups, but examples of the hindered 
amine light stabilizer include trade name Adekastab LA-52 (made by Asahi Denka Kogyo K.K.), (formula (3)) 
trade name Adekastab LA-62 (made by Asahi Denka Kogyo K.K.), (formula (4)) trade name Adekastab LA-63 
(made by Asahi Denka Kogyo K.K.), (formula (5)) trade name Adekastab LA-82 (made by Asahi Denka Kogyo 
K.K.), (formula (6)) trade name Sandoluba 3058 (made by Sandaz, Inc.) (formula (7)) and trade name Sando- 
luba 3056 (made by Sandoz, Inc.) (formula (8)). 
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Formula (8) 

The amount of the hindered amine light stabilizer which can be used In the present invention is in the range 
of from 0.1 to 1 part by weight, preferably from 0.15 to 0.5 part by weight with respect to 100 parts by weight 
of the polypropylene. 

If necessary, other additives may be added to the resin composition of the present invention. Examples 
of the additives include dfepersants for fillers, ultraviolet absorbents, antistatic agents, pigments, dyes, crys- 
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tallization accelerators, copper harm inhibitors, lubricants, flame retardants and plasticizers. 

Particularly in the present invention, when an ester of glycerin and a higher fatty acid is used together with 
the metallic soap, the impact strength of the resin composition can be improved without any deterioration of 
the flexure! modulus. Examples of the ester of the higher fatty acid having from 15 to 20 carbon atoms and 

5 glycerin include monoesters, dlestere and theaters of glycerin and fatty acids such as pentadecanoic acid, hex- 
adecanoic acid, palmitic acid, octadecanolc acid, stearic acid, nonadecanoic acid, icosalc acid and oleic acid, 
and above all, a glycerin monostearate is particularly preferable. 

The amount of the ester of glycerin and the higher fatty acid is in the range of from 0.2 to 1 part by weight, 
particularly preferably from 0.2 to 0.7 part by weight with respect to 1 00 parts by weight of the polypropylene. 

10 If the amount of the ester is more than 1 part by weight, the prepared resin composition is hygroscopic, so that 
a trouble occurs at the time of the injection molding, and the heat resistance and the stiffness deteriorate no- 
ticeably. If the amount of the ester of glycerin and the higher fatty acid is less than 0.2 part by weight, the im- 
provement effect of the Impact strength Is poor. 

Wtieha modif fed polypro^eTielibteined bygraftihg an unsaturated carboxylic acid or its derivative is add- 

15 ed to the resin composition of the present Invention in an amount of 0.001 to 0.3 part by weight preferably 
from 0.01 to 0.1 part by weight with respect to 100 parts by weight of the polypropylene, the tensile elongation 
at break and the flexure! modulus can be improved. If the amount of the modified polypropylene is less than 
0.001 part by weight, the tensile elongation at break and the flexural modulus cannot be improved, and if ft is 
more than 0.3 part by weight, the fluidity of the resin composition deteriorates. 

20 The surfaces of the inorganic fillers are preferably treated with of the modified polypropylene obtained by 
grafting an unsaturated carboxylic acid or its derivative. The surface treatment of the inorganic fillers with the 
modified polypropylene means that the inorganic fillers are brought into contact with the modified polypropy- 
lene, end they can be treated by mixing both the materials in a Henschel mixer or the like. 

Examples of the unsaturated carboxylic acid or Its derivative tor use in the preparation of the modified 

25 polypropylene include acrylic acid, methacrylic acid, mateic acid, f umaric acid, itaconic acid, maleic anhydride, 
citraconic anhydride, Itaconic anhydride, methyl acrytate, methyl methacrylate, ethyl methacrytate, glycidyi ac- 
ryiate, diethyl maleate, monomethyl f umarate, diethyl itaconate, acrylic amide, maleic monoamide, maleic dia- 
mide, maleic acid-N-monoethylamide, maleic acld-N.N-diethylamlde, maleic ackJ-N-monobutylamide, maleic 
acld-N-monobutylamide, maleic acid-N.N-dlbutylamide, f umaric diamide, f umaric acid-N-monoethylamlde t f u- 

30 marie atid-N,N-diethylamide, f umaric add-N-monobutylamide, f umaric acid-N-monobutylamide, f umaric acid- 
N,N-dibutylamide t maleimide, N-butylmaleimide, N-phenytmalelmide, sodium acrylate and potassium acryt- 
ate. The modified polypropylene can be obtained by bringing the unsaturated carboxylic acid or Its derivative 
into contact with the polypropylene in a solvent, or bringing the unsaturated carboxylic acid or its derivative 
Into contact with the polypropylene in a melting state at a high temperature in an extruder or a kneader to carry 

35 out graft ^polymerization. The modified polypropylene can be added together with the polypropylene, the In- 
organic filler and the additives at one time, but more preferably, the modified polypropylene is beforehand 
mixed with the Inorganic filler, and then added. 

In particular, the modified polypropylene may be dissolved in a suitable solvent and the resultant solution, 
emulsion or suspension may be then mixed with the inorganic filler. Afterward, the solvent may be removed 

40 by a suitable means. In this case, the obtained polypropylene resin composition of the present Invention is ex- 
cellent in the tensile elongation at break. 

The polypropylene resin composition of the present invention can be prepared by mixing the polypropylene, 
the inorganic filler, the metallic soap, if necessary, the phenolic antioxidant the hindered amine light stabilizer 
and the like by a ribbon blender, a Henschel mixer or the like, and then melting and kneading the mixture by 

45 a Bambury mixer, a hot roll, an extruder, a Ko-kneader or the like to obtain pellets. Afterward, the resin pellets 
can be molded by the Injection molding or the like. Alternatively, a master batch containing the phenolic anti- 
oxidant the hindered amine light stabilizer and 5 to 30% by weight of the metallic soap may be first prepared, 
and the thus prepared master batch may be then subjected to the injection molding, while mixed with a suitable 
amount of the usual pellets. 

so in a polypropylene resin composition of the present invention, a metallic soap of zinc Is used as a metallic 
soap, and thus the fluidity of the polypropylene resin composition is higher than when calcium stearate which 
is usually used as the additive for the polypropylene is utilized. The employment of the zinc metallic soap does 
not bring about the deterioration of stiffness and heat resistance in contrast to a method for Improving the flu- 
idity by lowering the molecular weight of the resin. In addition, when the metallic soap of zinc is used, Izod 

55 impact strength at ordinary temperature and low brittle temperature are both improved. In consequence, in 
the polypropylene resin composition of the present invention, the stiffness, the impact resistance and the heat 
resistance scarcely deteriorate, even when the wall thickness of the molded articles is reduced. Therefore, the 
polypropylene resin composition of the present invention makes ft possible to reduce the wall thickness of ex- 
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terior materials and interior materials of cars, which leads to the decrease of material costs, the curtailment of 
a molding cycle and the weight reduction of the product As an additive for the polypropylene, an antioxidant 
is usually added, but when the phenolic antioxidant is used, the fluidity improvement effect of the present in- 
vention can be obtained. However, when a phosphoric antioxidant is used, the fluidity cannot be improved. 
5 Furthermore, for the purpose of giving weathering resistance to the polypropylene, a hindered amine light sta- 
bll izer Is added, but there is a problem that this light stabil izer as an impurity reacts with the phenolic antioxidant 
as another impurity to change the color of the product to yellow or pink. In order to solve this problem, the hin- 
dered amine light stabilizer In which an amine group Is substituted by an alkyl group can be used as the light 
stabilizer to solve the above problem. 
10 Moreover, also in order to prevent the formation of a migrate which is a reaction product of the metallic 
soap and the hindered amine which can be used in the present invention, the hindered amine light stabilizer 
in which an amine group is substituted by an alkyl group is necessary. The employment of this kind of hindered 
amine light stabilizer can completely solve some problems which rise in improving the fluidity by the use of a 
usual hindered amine light stabilizer and the metallic soap, so that the polypropylene composition which is free 
is from these problems can be obtained. 

Next, the present invention will be described in more detail with reference to examples, but the scope of 
the present invention should not be limited by these examples. 

Procedures for the evaluation of resin compositions will be described as follows. 

(1) A melt index was measured in accordance with the ASTM D-1238 method. 
20 (2) Fiexural modulus was measured in accordance with the ASTM D-790 method (flexural velocity = 2 

mm/rnin). 

(3) Tensile elongation at break was measured in accordance with the ASTM D-638-90 method (tensile ve- 
locity = 10 mm/min). 

(4) Heat distortion temperature was measured In accordance with the ASTM D-648 method (load = 18.6 
25 kg/cm2). 

(5) As Izod impact strength, Izod impact strength at 23°C was measured In accordance with the ASTM D- 
256 method. 

(6) Color change properties were evaluated as follows. 3 parts by weight of a pigment master batch was 
added to 100 parts by weight of a material, and a tensile test piece having a length of 221 mm, a width of 

30 1fi mm and a thickness of 3 mm was then molded by injection molding. Afterward, the injection molding 
was repeated by the use of a virgin material until its color completely disappeared. Trie color change prop- 
erties were represented by the number of the injection molding operation. 

(7) Cold brittle temperature was measured by the use of a test piece having a thickness of 2 mm, a width 
of 6 mm and a length of 40 mm 

35 (8) Floating properties were measured by storing a molded article at room temperature for 3 months, and 
then observing the surface of the molded article. 

(9) The average grain diameter of an inorganic filler was measured in accordance with a light transmission 
type grain measurement by the use of SKC-2000 made by Selshin Kigyo Co., Ltd. 

(10) Mw/Mn was measured 135°C 0.2% - 1,2,4-trichlorobenzene solution using as polystyrene standard 
40 by waters GPC150CX. 

Examples 1 to 4 

Examples of a polymerization method under conditions of PP-1 shown in Table 1 will be described. 

45 Preparation process of propylene ethylene block copolymer (1) 

100 liters of heptane was placed In a 250-liter SUS autoclave in a nitrogen atmosphere, and a polymeri- 
zation system was purged with propylene. On the other hand, carrier catalyst com pone nt was prepared by mag- 
nesium chloride was ground with diethyl phthalate, and then the ground materials was thermally treated with 
titanium tetrachloride and then washed with heptane. 

so Af tBrward, a catalyst was prepared by mixing thus prepared carrier catalyst component, trlethylaluminum 
and cyclohexytmethyldimethoxysilane in heptane. This catalyst was added to the autoclave, and polymeriza- 
tion was then carried out at a temperature of 75°C under a pressure of 5 kg/crr^G. At this time, hydrogen was 
fed, and a hydrogen partial pressure was adjusted so that a produced polypropylene might have a [nj of about 
1 . As a result a propylene homo-polymerization part was formed. 

55 Next, the pressure in the autoclave was reduced by a vacuum pump to remove the remaining propylene 
and hydrogen, and polymerization was then carried out for 2 hours at a polymerization temperature of 55°C 
under a polymerization pressure of 2 kg/crr^G. In this case, partial pressures of ethylene (EL), propylene (PL) 
and hydrogen in the gaseous phase was adjusted so that ethylene (EL)/propy1ene (PL) of a produced copolymer 
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in a copotymertzation part might be 1 (wt) and the [r\] might be about 9. In this polymerization, it was intended 
that a ratio of the polymer produced in the copolymenzatlon part was about 1 5% by weight of the total polymer. 
The actual polymerization results of the PP-1 are shown in Table 1. 

In a homopofymerization part at the above polymerization, polymerization was carried out. changing the 
s hydrogen concentration, the EL/PL ratio and the hydrogen concentration in the copolymenzatkm part to obtain 
block copolymers of PP-1 to PP-6 and PP-8. 



Table- 1 



15 



20 



25 



No. 


copolymerization part 


homo polymerization part 


Ml of block 

CODOfVfTtfiT 


amount 


M 


ratio of EL/PL 


W 


Mw/Mn 


* unit" 


~ wt% 


" dl/g 


wt 


dl/g 


g/10min 


PP1 


14.8 


9.1 


1.0 


0.96 


6 


20 


PP2 


12.6 


5.3 


0.9 


1.31 


6 


9.7 


PP3 


15.0 


10.0 


1.5 


0.91 


8 


25 


PP4 


18.0 


4.0 


0.8 


1.21 


6 


25 


PP5 


16.0 


6.6 


1.0 


1.04 


8 


24 


PP6 


17.0 


6.5 


1.2 


1.03 


6 


26 


PP7 


15.1 


17.0 


1.4 


0.8 


8 


15 


PP8 


18.1 


1.5 


0.9 


0.9 


6 


40 



30 Preparation process of propylene ethylene block copolymer (2) 

In PP-7, polymerization was carried out In accordance with the same procedure as in the above process 
except that a catalyst comprising the so-called Sdvay catalyst component, diethylaluminum monochloride and 
methyl benzoate was used and a polymerization temperature in a propylene homo-polymerization part was 
set to 70°C. Incidentally, the SoJvay catalyst component was prepared by activating, with isoamyl ether and 

35 titanium tetrachloride, titanium trichloride obtained reducing titanium tetrachloride with diethylaluminum mono- 
chloride. 

45 parts by weight of each of the propylene ethylene block copolymers PP-1 and PP-2 having a copoly- 
merization part composition and a homopolymertzation part composition shown in Table 1 was mixed with 10 
parts by weight of "LMS00" (made by Fuji Talc Co., Ltd.) as an Inorganic filler, 0.05 part by weight of "lonol" 

40 and 0.1 part by weight of "Irganox 1010" as heat stabilizers, and 0.3 part by weight, 0.5 part by weight, 1.0 
part by weight and 1 .5 parts by weight of zinc stearate were added to the mixture, respectively, and they were 
mixed by a Henschei mixer. Afterward, the mixture was extruded at 220°C under 1 5 kg/hr by the use of a biaxial 
extruder having a 36 mm kneading desk to form pellets, and these pellets were then molded through an In- 
jection molding machine having a mold fastening pressure of 1 00 tons to obtain test pieces for the measurement 

45 of physical properties. Table 2 shows a blend ratio of the resin and the Inorganic filler, a melt index (Ml), f lexural 
modulus, heat distortion temperature, Izod impact strength at 23°C, tensile elongation at break and low brittle 
temperature. 

Example 5 

so 

The same procedure as in Example 2 was carried out except that 0.5 part by weight of glycerin monostear- 
ate was added as a higher fatty acid, to form pellets and to mold them, thereby obtaining test pieces for the 
measurement of physical properties, and the physical properties were then measured. Table 2 shows a blend 
ratio of a resin and an inorganic filler, a melt Index (Ml), ftexural modulus, heat distortion temperature, Izod 
55 impact strength at 23°C, tensile elongation at break and low brittle temperature. The Izod impact strength at 
23°C was more excellent than in Example 2. 
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Comparative Examples 1 to 4 

The same polypropylene, talc and thermal stabilizer as in Examples 1 to 4 were used, and the same pro- 
cedure as in Examples 1 to 4 was carried out except that zinc stearate was replaced with the same amount of 

5 calcium stearate, to form pellets and to mold them, thereby obtaining test pieces for the measurement of phys- 
ical properties, and the physical properties were then measured. Table 2 shows a blend ratio of a resin and 
an inorganic filler, a melt index (Ml), flexural modulus, heat distortion temperature, Izod impact strength at 
23°C, tensile elongation at break and low brittle temperature. The melt index (Ml) and the flexural modulus 
were poorer than In Examples 1 to 4. 

10 In the table of the present specification, Mlzn/Mlca is shown a melt index ratio of the composition using 
Zn stearate to these of the composition using Ca stearate. 
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5 



Table- 2 



10 




Resin cocpositions and physical properties 






Unit 


Ex-1 


Be- 2 


Ex- 3 


Bc-4 


Br 5 


15 


PP1 


Parts by 


45 


45 


45 


4 5 


45 






weight 














PP2 


45 


45 


4 5 


4 5 


45 


20 


Talc 




10 


1 0 


1 0 


1 O 


1 0 




Zinc Stearate 




0.3 


0,5 


L0 


L5 


0.5 


25 


Calcium Stearate 
















Glycerin nonostearte 












0.5 


30 


Kelt index MI 


g/10min 


28 


30 


3 3 


3 5 


3 1 




MI Zn /MI c . 




L4 


L4 


L5 


L5 


L5 


35 


Izood inpact (23C) 


kg * an/cm 


6.8 


7.0 


7.1 


6.5 


8.0 




Flexural rcxfailus 


kg/cm 2 


21500 


22000 


22500 


21500 


22200 


40 


Heat distortion tern 


t 


139 


138 


135 


130 


135 




Tensile elongation 




500 


600 


600 


400 


600 


45 


Low brittle tenperature 


r 


7 


6 


8 


7 


7 . 



50 



55 
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Table- 2 (cont'd) 





Resin compositions and properties 




Unit 


Ccm-Ex-1 


ConrEx-2 


frm-Fry-"? 




pp 1 


Parts by 
weight 


45 


45 


4 5 


4 5 


PP2 


4 5 


45 


4 5 


45 


Talc 




1 0 


10 


1 0 


1 0 


Zinc Stearate 












Calcium stearate 




0.3 


0.5 


1.0 


L5 


Glycerin nonostearte 












Melt index MI 


g/lOmin 


20 


2 1 


22 


23 


MIz„/MI Ca 












Izod inpact (23)3) 


kg •co/ca 


6.7 


6.9 


6.5 


6.3 


Flexural modulus 


kg/cof 


21500 


21800 


21700 


21400 


Heat distortion ten. 


t 


138 


137 


135 


128 


Tensile elongation 


% 


400 


500 


600 


500 


Low brittle temperature 


t 


6 


7 


8 


7 



Examples 6 to 8 

The same talc and thermal stabilizer as in Example 5 were used, and the same procedure as In Example 
5 was carried out except that propylene ethylene block copolymers PP-3 and PP-4 shown In Table 1 were used 
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in a homopolymerization part and a copolymerization part respectively, to form pellets and to mold them, there- 
by obtaining test pieces for the measurement of physical properties. Table 3 shows a blend ratio of a resin and 
an inorganic filler, a melt Index (Ml), flexure! modulus, heat distortion temperature, izod impact strength at 
23°C, tensile elongation at break and low brittle temperature. 

5 

Comparative Examples 5 to 7 

The same procedure as in Examples 6 to 8 was carried out except that zinc stearate was replaced with 
calcium stearate, to form pellets and to mold them, thereby obtaining test pieces for the measurement of phys- 
10 ical properties. Table 3 shows a blend ratio of a resin and an inorganic filler, a melt index (Ml), f lexural modulus, 
heat distortion temperature, Izod Impact strength at 23°C, tensile elongation at break and low brittle temper- 
ature. The melt index (Ml) and the flexural modulus were poorer than in Examples 9 to 11. 

Comparative Examples 8 to 10 

15 

The same talc and thermal stabilizer as in Examples 5 to 7 were used, and the same procedure as in Ex- 
amples 5 to 7 was carried out except that propylene ethylene block copolymers PP-5 and PP-6 shown in Table 
3 were used in a homo-part and a copolymerization part, respectively, to form pellets and to mold them, thereby 
obtaining test pieces for the measurement of physical properties. Table 3 shows a blend ratio of a resin and 

20 an Inorganic filler, a melt index (Ml), flexural modulus, heat distortion temperature, Izod impact strength at 
23°C, tensile elongation at break and low brittle temperature. When a difference of fa] was not present between 
the copolymerization parts, the low brittle temperature and-the Izod impact strength were poorer than in Ex- 
ample 6. When the propylene ethylene block copolymer having the copolymer part in which the [tj] was very 
high was used, the dispersion of the copolymerization part Into the matrix phase of the homo-part was poor, 

25 so that spittings appeared on the surface of a molded article. In addition, the low brittle temperature and the 
Izod impact strength were also poor. 



30 



35 



40 



45 



50 



55 
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Table- 3 







Resin coopositicns and physical properties 




Unit 


Er-6 


Ex- 7 


Ex- 8 


Br-5 


Ex- 6 


P P 3 


Parts by 
veigit 


70 


50 


30 


70 


50 


PP4 




22 


42 


62 


22 


4 2 


PP5 














PP6 














PP7 














PP8 














Talc 




8 


8 


8 


8 


8 


Zinc Stearate 




0.5 


0.5 


as 






Calcium stearate 










as 


as 


Glycerin nonostearte 




0.5 


0.5 


as 


as 


0.5 


Melt index MI 


g/10nin 


40 


38 


37 


28 


29 


MIx«/MIc* 




L4 


1.4 


1.4 






Izod inpact (23t) 


kg • aa/ca 


8.2 


10.0 


12.0 


7.5 


9.0 


Flexural nodulus 


kgfco? 


20800 


20000 


19000 


19800 


19300 


Heat distortion tern 


t 


133 


130 


128 


131 


130 


Tensile elongation 




500 


400 


300 


500 


380 


Low brittle temperature 


t 


O 


2 


4 


1 


3 
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Table-3 (cont'd) 





Resin coopositicns, physical properties 




..it 

IfllL 


ucu iix-/ 


UbtHur-8 


Cbn-fit-fl 


Cartx-10 


PP 3 


rarxs oy 
weight 


^ n 
o u 








PP4 










PP 5 






9 Z 






PP 6 








9 2 




PP 7 










7 0 


PP8 










2 2 


Talc 




8 


8 


8 


8 


Zinc Stearate 












Calcium stearate 




0.5 


as 


as 


0.5 


Glycerin monostearte 




0.5 


as 


0.5 


as 


Melt index M I 


g/lOnin 


27 


27 


26 


26 


MI z „/MIc. 




— 


— 


— 


— 


Izod iopact (2312) 


kg • an/ an 


10.0 


7.5 


7.0 


6.8 


Pleural nodulus 


kg/ctf 


18500 


19100 


19000 


20600 


Heat distortion te& 


t: 


127 


129 


128 


130 


Tensile elongation 


% 


310 


100 


250 


50 


Low brittle tenperatire 




5 


6 


8 


12 
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Examples 9 and 10 

Preparation process of multi-stage block copolymer PP-9 to PP-12 and PP-14 shown in Table 4 were each 
produced by performing polymerization In two steps under such copolymerization part formation conditions 
as to produce different polymers in accordance with the same preparation process (1 ) of a propylene ethylene 
block copolymer as described in Example 1. 

Furthermore, PP-13 was produced by performing poiymerization In two steps undersuch copolymerization 
part formation conditions as to produce different polymers in accordance with the same preparation process 
(2) of a propylene ethylene block copolymer as described in Example 1. 



Table-4 





homopolymerization 
part 


1st copolymerization part 


2nd copolymerization part 


Ml of block 
copolymer 


In! 


Mw/Mn 


amount 


W 


Ratio of 
EL/PL 


amount 


M 


ratio of 
EL/PL 


unit 


dl/g 


wt% 


wt 


wt% 


dl/g 


wt 


g/10min 


PP9 


0.85 


6 


6.0 


8.1 


0.7 


12.0 


11.0 


1.5 


15 


PP10 


1.35 


6 


6.0 


4.0 


0.7 


12.0 


4.0 


1.6 


7 


PP11 


1.0 


6 


9.0 


4.5 


0.6 


9.0 


5.0 


1.5 


26 


PP12 


0.92 


6 


9.0 


6.5 


1.0 


9.0 


6.7 


1.2 


24 


PP13 


1.00 


8 


6.0 


4.0 


0.7 


12.0 


9.0 


1.5 


20 


PP14 


1.02 


8 


5.8 


6.5 


0.7 


12.3 


6.6 


1.6 


18 



The same procedure as in Example 5 was carried out except that propylene ethylene block copolymers 
PP-9 and PP-10 were used and blended, to form pellets and to mold them, thereby obtaining test pieces for 
the measurement of physical properties. Table 5 shows a blend ratio of a resin and an inorganic filler, a melt 
index (Ml), flexural modulus, heat distortion temperature, Izod impact strength at 23°C, tensile elongation at 
break and low brittle temperature. 



Comparative Examples 11 and 12 

The same procedure as in Examples 9 and 10 was carried out except that zinc stearate was replaced with 
calcium stearate, to form pellets and to mold them, thereby obtaining test pieces for the measurement of phys- 
ical properties. Table 5 shows a blend ratio of a resin and an Inorganlcf liter, a melt index (Ml), flexural modulus, 
heat distortion temperature, Izod Impact strength at 23°C, tensile elongation at break and low brittle temper- 
ature. The flexural modulus and the melt index were lower than in Example 9. 

Example 11 

The same procedure as in Example 5 was carried out to palletize a mixture of a propylene ethylene elas- 
tomer "Vistalon 878P" (made by Exon Chemical Co., Ltd., Mooney viscosity = 100, propylene content = 50%. 
by weight) and each of propylene ethylene block copolymers PP-9 and PP-11 having copolymerization parts 
formed by polymerization In two steps as shown in Table 5, followed by molding, thereby preparing test pieces 
for the measurement of physical properties. Table 5 shows a blend ratio of a resin and an inorganic filler, a 
melt index (Ml), flexural modulus, heat distortion temperature, Izod impact strength at 23°C, tensile elongation 
at break and low brittle temperature. 

Comparative Example 13 

The same procedure as in Example 11 was carried out except that zinc stearate was replaced with calcium 
stearate, to form pellets and to mold them, thereby obtaining test pieces for the measurement of physical prop- 
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erties. Table 5 shows a blend ratio of a resin and an inorganic filler, a melt index (Ml), flexuraJ modulus, heat 
distortion temperature, bod impact strength at 23°C, tensile elongation at break and low brittle temperature. 
The me ft index was lower than In Example 11. 

Example 12 

The same procedure as In Example 9 was carried out except that a propylene ethylene block copolymer 
PP-13 having copolymerizatlon parts with different foj values which was formed by polymerization in two step 
as shown in Table 4 was used, to form pellets and to mold them, thereby obtaining test pieces for the meas- 
urement of physical properties. Table 5 shows a blend ratio of a resin and an inorganic filler, a melt index (Ml), 
flexure! modulus, heat distortion temperature, Izod impact strength at 23 4 C, tensile elongation at break and 
low brittle temperature. 

Comparative Example 14 

The same procedure as in Example 1 2 was carried out except that zinc stearate was replaced with calcium 
stearate, to form pellets and to mold them, thereby obtaining test pieces for the measurement of physical prop- 
erties. Table 5 shows a blend ratio of a resin and an inorganic filler, a melt index (Ml), flexural modulus, heat 
distortion temperature, tzod impact strength at 23°C, tensile elongation at break and low brittle temperature. 
The melt index (Ml) and the flexural modulus were lower than in Example 12. 
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Table- 5 





Resin conposition snd properties 




Unit 


Br9 


Ex-10 


Brll 


C0D-&12 


BH1 


PP 9 


Parts by 
weight 


65 


60 


65 


60 


34 


PP I 0 


1 5 


10 


I 5 


10 




PP l I 












3 4 


PP l 2 














PP 1 3 














PPM 














EPR 












1 2 


Talc 




10 


20 


1 0 


20 


20 


Zinc Stearate 




0.5 


as 






as 


Calciun stearate 








as 


0l5 




Glycerin monostearte 




0.5 


as 


as 


as 


as 


Melt index M I 


g/lOain 


18 


18 


1 4 


1 3 


1 7 


MI Z „/MI C . 




L3 


1.4 






1.4 


Izod i opart (23)3) 


kg-cn/cn 


8.5 


so 


6.8 


4.5 


ISO 


Flexural nodulus 


kg/cm? 


20800 


26000 


20000 


25200 


23000 


Heat distortion tea 


t 


133 


138 


130 


137 


130 


Tensile elongation 


% 


500 


GO 


400 


45 


300 


Low brittle tenperaUre 


t 


8 


23 


9 


25 


- 1 
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TAle-5 (cont'd) 





cocnposition, properties 




unit 


uxriscld 


DC-12 


Coo-BcM 


PP Q 


rarcs oy 
weight 


0 4 






P 1 0 








P P l 1 




3 4 






P P 1 0 










p P l \ 






90 


90 


PP 1 A 










P P P 




l 2 






Talc 




20 


10 


1 0 


Zinc Stearate 






0.5 




Calcium stearate 




0.5 




0.5 


Glycerin manostearte 




0.5 


0.5 


as 


melt index M 1 


g/lOmin 


l 2 


28 


2 1 


MIz n /MI Ca 




— 


L3 


— 


Izod icpact G3C) 


kg • cm/cm 


13. 0 


7.5 


6.8 


Flexural oodulus 


kg/ctf 


22000 


20800 


19800 


Heat distortion ten. 


t 


128 


134 


132 


Tensile elongation 


% 


300 


500 


400 


Low brittle tenperature 


C 


-1 


10 


1 3 
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Examples 13 and 14 

In a Henschel mixer were placed 100 parts by weight of an ethylene propylene block copolymer powder 
(PP-9) In which a molecular weight distribution (Mw/Mn) of a homo-part was 8.0, an ethylene/propylene ratio 

5 of a copotymerization part was 2/1 (by weight), a copolymerization part content was 1 5% by weight and a melt 
index was 20 g/10 mln, 10 parts by weight of talc "JA13R" (Made by Asada Flour Milling Co., Ltd.) as an Inor- 
ganic filler, 0.05 part by weight of "lonol" (made by Shell Petrochemical Co., Ltd.) and 0.2 part by weight of 
"Irganox 1 01 0" (made by Ciba-Geigy) as phenolic antioxidants, 0.2 part by weight of "Adekastab LA-52 (made 
by Asahi Denka Kogyo K.K.) as a hindered phenolic light stabilizer in which the hydrogen atoms of an amine 

10 group was substituted by a methyl group and 0.5 part by weight of zinc stearate or zinc oleate as a metallic 
soap, and they were then mixed by the Henschel mixer. Afterward, the mixture was extruded at 22°C under 
1 5 kg/hr by the use of a biaxial extruder having a 36 mm kneading desk to form pellets, and these pellets were 
then molded through an injection molding machine having a mold fastening pressure of 100 tons to obtain test 
pieces for the measurement of physical properties. Table 6 shows a blend ratio of the resin and the inorganic 

is filler, a melt index (Ml), flexural modulus, tensile elongation at break, heat distortion temperature, tzod impact 
strength, color change properties and migration properties. It was confirmed that the melt index was increased 
and the flexural modulus was also improved by adding zinc stearate or zinc oleate. 

Example 15 

20 

The same procedure as in Example 13 was carried out except that "lonoT was replaced with 0.1 part by 
weight of "Etanox 330" (made by Ethyl Corporation) as a phenolic antioxidant, to form pellets and to mold them, 
thereby obtaining test pieces for the measurement of physical properties. Table 6 shows a blend ratio of a resin 
and an inorganic filler, a melt index (Ml), flexural modulus, tensile elongation at break, heat distortion temper- 
25 ature, Izod impact strength, color change properties and migration properties. 

Example 16 

The same procedure as in Example 13 was carried out except that lonoT was replaced with 0.5 part by 
30 weight of "Etanox 330" (made by Ethyl Corporation) as a phenolic antioxidant and 0.5 parts by weight of glycerin 
monostearate as a higher fatty acid ester was added, to form pellets and to mold them, thereby obtaining test 
pieces for the measurement of physical properties. Table 6 shows a blend ratio of a resin and an inorganic 
filler, a melt index (Ml), flexural modulus, tensile elongation at break, heat distortion temperature, Izod impact 
strength, color change properties and migration properties. In particular, the color change properties were ex- 
35 cedent 
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50 



55 
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Table- 6 





Uhit 


Ex- 13 


Ex-14 


Ex-15 


Bc-16 


pp-1 

Talk (JA1 3R) 
Ionol 

Irganox 1010 
Etanox 330 
Irganox 168 
Zinc stearate 
Zinc oleate 
Calcium stearate 
Adekastab LA-52 
Adekastab LA-57 
Glycerin monostearte 


Parts by 
Height 


1 00 
10 

0. 05 
0. 2 

0. 5 
0. 2 


100 
1 0 

0. 05 
0. 2 

0. 5 

0. 2 


1 00 
1 0 

0. 2 
0. 1 

0. 5 
0. 2 


100 
1 0 

0. 2 
0. 1 

0. 5 

0. 2 
0. 5 


Migration properties 




n o 


n o 


n o 


n o 


MI 


g/10min 


29 


27 


29 


30 


Izod inpact 


kganfai 


5. 0 


4. 8 


5. 0 


5. 6 


Flexural modulus 


kg/cm 2 


18000 


1 7 500 


18100 


18000 


Heat distortion ten. 


x: 


7 1 


68 


70 


70 


Tensile elongation 


% 


500 


500 


500 


500 


Low brittle temperature 




1 5 


1 5 


1 5 


1 5 


Color change properties 


shot 


20 


2 1 


20 


1 3 



Comparative Example 15 

The same procedure as in Example 13 was carried out except that zinc stearate was replaced with 0.5 
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part by weight of calcium stearate as a metallic soap, to form pellets and to mold them, thereby obtaining test 
pieces for the measurement of physical properties, and the physical properties were then measured. Table 7 
shows a blend ratio of a resin and an inorganic filler, a melt Index (MI), flexural modulus, tensile elongation at 
break, heat distortion temperature, bod impact strength, color change properties and migration properties. A 
5 migrate was observed, and the Ml, the Izod Impact strength, the flexural modulus and the heat distortion tem- 
perature were poor. In addition, the color change properties were also poorer than In Example 13. 

Comparative Example 16 

10 The same procedure as in Example 17 was carried out except that 0.1 part by weight of calcium stearate 
was added, to form pellets and to mold them, thereby obtaining test pieces for the measurement of physical 
properties, and the physical properties were then measured. Table 7 shows a blend ratio of a resin and an in- 
organic filler, a melt index (Ml), flexural modulus, tensile elongation at break, heat distortion temperature, Izod 
impact strength, color change properties and migration properties. A migrate was not observed, but the tensile 

15 elongation at break and the color change properties were poor. In addition, a difference of the Ml was scarcely 
present between this comparative example and Comparative Example 17, and it was observed that the Ml 
was scarcely Improved by the addition of calcium stearate. 

Comparative Example 17 

20 

The same procedure as in Example 1 was carried out except that "lonoT and "Irganox 101 0" as antioxidants 
were replaced with 0.1 part by weight of Irganox 168" (made by Ciba-Geigy) as a phosphoric antioxidant, to 
form pellets and to mold them, thereby obtaining test pieces for the measurement of physical properties, and 
the physical properties were then measured. Table 7 shows a blend ratio of a resin and an inorganic filler, a 
25 melt index (Ml), flexural modulus, tensile elongation at break, heat distortion temperature, Izod impact strength, 
color change properties and migration properties. In particular, the Ml was lower than in Example 13. 

Comparative Example 18 

30 The same procedure as in Example 1 was earned out except that 0.2 part by weight of "Adekastab LA- 57 
(made by Asahi Denka Kogyo K.K.) was added as a hindered amine light stabilizer, containing NH group to 
form pellets and to mold them, thereby obtaining test pieces for the measurement of physical properties, and 
the physical properties were then measured. Table 7 shows a blend ratio of a resin and an inorganic filler, a 
melt Index (Ml), flexural modulus, tensile elongation at break, heat distortion temperature, Izod impact strength, 

35 color change properties and migration properties. A migrate was observed, and the migration properties were 
poor. 
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T*le-7 





Ihit 






UUNlCJl If 




pp-1 


Parts by 


1 00 


100 


1 00 


100 


Talk (JA1 3R) 


weigfrt 


10 


1 0 


1 0 


10 


Ionol 




O. 05 


0. 05 




0. 05 


Irganox 1010 




0. 2 


0. 2 




0. 2 


Etancsc 330 












Irganox 168 








0. 1 




Zinc stearate 








0. 5 


0. 5 


Zinc oleate 












Calcium stearate 




0. 5 


0. 1 






Adekastab LA-52 




0. 2 


0. 2 


0. 2 




Adekastab LA-57 










0. 2 


Glycerin monostearte 












Migration properties 




migrated 


n Q 


n o 


migrated 


MI 


g/lOmin 


23 


22 


22 


28 


Izod iopact 


kgem/an 


4. 5 


4. 4 


5. 4 


5. 3 


Flexural modulus 


kgfatf 2 


1 7000 


1 7000 


1 7200 


1 8000 


Heat distortion tea. 




67 


67 


70 


70 


Tensile elongatioTen 


% 


500 


500 


500 


500 


Lew brittle temperature 13 


1 5 


1 5 


1 5 


1 5 


Color change properties shot 


25 


30 


2 1 


2 1 



Examples 17 to 19 

Mixed were 1 00 parts by weight of an ethylene propylene block copolymer powder (PP-1 0) in which a mo- 
lecular weight distribution (Mw/Mn) of a homo-part was 9.0, an ethylene/propylene ratio of a copolymerization 
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part was 1 .5/1 (by weight), a copolymerization part content was 1 8% by weight and a melt index was 23 g/1 0 
min, 5 parts, 30 parts and 80 parts by weight of talc "LMS-300" (made by Fuji Talc Co., Ltd.) as an Inorganic 
filler, 0.2 part by weight of "Irganox 1010" (made by Clba-Geigy) as a phenolic antioxidant, 0.2 part by weight 
of "Adekastab LA-52 (made by Asahi Denka Kogyo K.K.) as a hindered amine light stabilizer in which an amine 

s group was substituted by a methyl group, 0.5 part by weight of zinc stearate as a metallic soap and 0.5 part 
by weight of glycerin monostearate, and palletizing and molding were done in the same manner as in Example 
1 , thereby obtaining test pieces for the measurement of physical properties, and the physical properties were 
then measured. Table 8 shows a blend ratio of the resin and the inorganic filler, a melt index (Ml), flexural mod- 
ulus, tensile elongation at break, heat distortion temperature, Izod impact strength, color change properties 

10 and migration properties. 

Comparative Examples 19 and 20 

The same pr6cedure^irrExample~17 was carried out except that 200 parts and 0 part by weight of talc 
15 were used In 100 parts by weight of an ethylene propylene block copolymer powder (PP-1 0), to form pellets 
and to mold them, thereby obtaining test pieces for the measurement of mechanical physical properties. Table 
8 shows a blend ratio of a resin and an inorganic filter, a melt index (Ml), flexural modulus, tensile elongation 
at break, heat distortion temperature, Izod impact strength, color change properties and migration properties. 
In the case that 200 parts by weight of talc was used, the Ml was extremely low, so that fluidity was poor. In 
20 addition, In the case that no talc was used, the Ml was lower than in Example 17, and in a system where no 
Inorganic filler was present, any fluidity improvement effect was not confirmed. 
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Table- 8 





Ihit 


Bt-17 


Bc-18 


Bt-19 


Cbnrfic-19 


Con-Bc-20 


PP-2 


parts by 


1 00 


100 


100 


100 


100 


LMS-300 


weight 


5 


30 


80 


200 




Irganox 1010 




0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


Zinc stearate 




0. 5 


0. 5 


0. 5 


0. 5 


0. 5 


Adekastab LA-52 




O. 2 


0. 2 


0. 2 


0. 2 


0. 2 


glycerin nonostearte 




0. 5 


0. 5 


0. 5 


0. 5 


0. 5 


Migration properties 




no 


no 


n o 


no 


n o 


Low brittle tarn. 


g/lQmin 


30 


32 


22 


5 


24 


Izod iqpact 


kgcm/co 


6. 8 


6. 0 


4. 0 


2. 5 


7. 0 


Flexural modulus 


kg/a* 


22000 


3 1000 


A 1 500 


50000 


1 7000 


Heat distortion tea 


t: 


65 


80 


89 


98 


55 


Tensile elongation 


% 


100 


20 


5 


1 


200 


Low brittle temp. 


x: 


3 


25 


>30 


>30 


-5 


Color change properties shot 


17 


1 5 


20 


30 


22 



Example 20 

As a polypropylene, an ethylene propylene block copolymer powder (PP-1 1) was used In which a molecular 
weight distribution (Mw/Mn) of a hornopolymertzation part was 11, an ethylene/propylene ratio of a copotymer- 
tzatton part was 1.5/1 (by weight), a copolymerfzatbn part content was 18% by weight and a melt index was 
13 g/10 min. A polypropylene (Mw = 10000, malelc anhydride content = 10%) grafted with maleic anhydride 
was dissolved in tetralin, and then mixed with the same talc as used in Example 18. Afterward, tetralin was 
completely removed by vaporization to obtain a treated talc (modified polypropylene content = 0. 1 % by weight). 
The same procedure as in Example 6 was carried out except that the thus obtained talc was used, to form pel- 
lets and to mold them, thereby obtaining test pieces for the measurement of mechanical physical properties. 
Table 9 shows a blend ratio of a resin and an inorganic filler, a modified polypropylene content after mixing, 
a melt index (Ml), flexural modulus, tensile elongation at break, heat distortion temperature, Izod impact 
strength, color change properties and migration properties. The tensile elongation at break was more excellent 
than In Example 18. 



29 



EP0 661 341 A1 



Example 21 

The same procedure as in Example 20 was carried out except that maleic anhydride was replaced with 
acrylic acid (modified polypropylene content = 0.1% by weight), to form pellets and to mold them, thereby ob- 
5 taining test pieces for the measurement of mechanical physical properties. Table 9 shows a blend ratio of a 
resin and an inorganic filler, a modified polypropylene content after mixing, a melt index (Ml), flexure! modulus, 
tensile elongation at break, heat distortion temperature, Izod impact strength, color change properties and mi- 
gration properties. The tensile elongation at break was more excellent than in Example 20. 

10 Comparative Example 21 

The same procedure as in Example 20 was carried out except that a treated talc In which a maleic anhydride 
modified polypropylene content was 2.0% by weight was used, to form pellets and to mold them, thereby ob- 
taining test pieces for the measurement of mechanical physical properties. Table 0 shows a blend ratio of a 
is resin and an inorganic filler, a modified polypropylene content after mixing, a melt Index (Ml), flexure! modulus, 
tensile elongation at break, heat distortion temperature, Izod impact strength, color change properties and mi- 
gration properties. The Ml was lower than In Example 18, and the tensile elongation at break was also poor. 
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Table- 9 





unit 


fcx-zu 


CI* 01 

aril 


n A4 

Ooo-Bf-21 


PP-3 


Parts by 


100 


l 00 


1 00 


Treated talc 


weight 


30 


30 


30 


Irganox 1010 




0. 2 


0. 2 


0. 2 


Zinc stearate 




0. 5 


0. 5 


0. 5 


Adekastab LA-52 




0. 2 


0. 2 


0. 2 


glycerin monostearte 




0. 5, 


0. 5 


0. 5 


Grafted PP maleic anh. 




0. 0 3 






Grafted PPacrylic acid 






0. 03 


0. 6 


Migration properties 




no 


no 


n o 


MI 


g/lOmin 


18 


l 8 


1 3 


Izod inpact 


kgcm/cm 


1 0 


1 1 


1 0 


Flexural modulus 


kg/cm 2 


3 1700 


3 1600 


3 1500 


Heat distortion tern. 


r 


82 


8 1 


75 


Tensile elongation 


% 


400 


350 


200 


Low brittle temp. 




24 


24 


26 


Color change properties shot 


1 5 


1 5 


1 5 



Example 22 

The same procedure as in Example 20 was carried out except that 100 parts by weight of an ethylene pro- 
pylene block copolymer powder (PP-11) was used in which a molecular weight distribution (Mw/Mn) of a hom- 
o polymerization part was 6, an ethylene/propylene ratio of a co polymerization part was 1.5/1 (by weight), a 
copolymerization part content was 15% by weight and a melt index was 24 g/10 min, and 30 parts by weight 
of the same talc as used in Example 8 and 14 parts by weight of an ethylene butane copolymer *EBM 1021 P" 
(butene content = 16% by weight Ml = 30 g/10 min, made by Japan Synthetic Rubber Co., Ltd.) as a post- 
addition rubber, to form pellets and to mold them, thereby obtaining test pieces for the measurement of mech- 
anical physical properties. Table 10 shows a blend ratio of the resin and the inorganic filler, a modified poty- 
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propylene content after mixing, a melt index (Ml), flexural modulus, tensile elongation at break, heat distortion 
temperature, Izod impact strength, color change properties and migration properties. 

Example 23 

5 

The same procedure as in Example 10 was carried out except that 15 parts by weight of talc and 15 parts 
by weight of magnesium sulfate "Moshyge" (made by Ube Industries, ltd.) were used, to form pellets and to 
mold them,' thereby obtaining test pieces for the measurement of mechanical physical properties. Table 10 
shows a blend ratio of a resin and an Inorganic filler, a modified polypropylene content after mixing, a melt 
to index (Ml), flexural modulus, tensile elongation at break, heat distortion temperature, Izod impact strength, 
color change properties and migration properties. The Izod Impact strength and the flexural modulus were 
more excellent than in Example 22. 

Comparative Example 22 

15 

The same procedure as in Example 23 was carried out except that 0.3 part by weight of distearyl thiopro- 
pionate was further added as a sulfuric antioxidant were used, to form pellets and to mold them, thereby ob- 
taining test pieces for the measurement of mechanical physical properties. Table 10 shows a blend ratio of a 
resin and an inorganic filler, a modified polypropylene content after mixing, a melt index (Ml), flexural modulus, 
20 tensile elongation at break, heat distortion temperature, Izod impact strength, color change properties and mi- 
gration properties. As compared with Example 22, the flexural modulus, the tensile elongation at break, the 
heat distortion temperature, the Izod impact strength, the color change properties and the migration properties 
were not so different but the Ml was poorer than in Example 22. Thus, ft was confirmed that the addition of 
the sulfuric antioxidant impeded a fluidity improvement effect by a metallic soap. 
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TaWe-10 







cx-zz 


cx-zo 


\*%Jl 1 rCA £i> 


PP-4 




100 


100 


100 


Treated talc 




30 


15 


15 


Irganox 1010 




0.2 


0.2 


0.2 


Zinc stearatB 




0.5 


0.5 


0.5 


Adekastab LA-52 




0.2 


0.2 


0J2 


Glycerin monostearte 




0.5 


0.5 


0.5 


Grafted PP maleic anh. 




0.03 






EBM1021P 




14 


14 


14 


MgS0 4 whisker 






15 


15 


Distearylthk) propionate 








0.3 


Migration properties 




no 


no 


no 


Ml 


/10min 


35 


35 


28 


Izod impact 


gcm/cm 


11 


15 


14 


Flexural modulus 


g/cm 2 


23000 


28600 


28500 


Heat distortion tent 


°C 


75 


79 


79 


Tensile elongation 


% 


75 


70 


50 


Low brittle temperature 


°c 


3 


15 


15 


Color change properties 


shot 


15 


15 


15 



Claims 

1. A polypropylene resin composition having an Improved melt index which comprises 100 parts by weight 
of a polypropylene, 2 to 100 parts by weight of an inorganic filler, and 0.2 to 2.0 parts by weight of a metallic 
soap of a fatty acid having 15 to 20 carbon atoms and zinc, such as zinc stearate. 

2. The polypropylene resin composition according to Claim 1 wherein the polypropylene is a block copolymer 
comprising a propylene homopolymertzatlon part and a propylene ethylene copotymertzation part ob- 
tained by copolymerizing propylene and ethylene after the polymerization of propylene; the polypropylene 
resin composition contains a copolymerization part A in which a [r\] of the copolymerization part of pro- 
pylene and ethylene la In the range of from 2 to 6 and a copolymerization part B having a ft] of 7 to 15; 
a weight ratio of A:B is in the range of from 0.1:0.9 to 0.9:0.1; and the polypropylene resin composition 
has a melt index 1.2 times or more as much as that of a polypropylene resin composition In which zinc 
stearate is replaced with the same amount of calcium stearate, and for example the melt flow Index (Ml) 
of the resin composition is 15 g/10 min or more. 

3. The polypropylene resin composition according to Claim 2 wherein the polypropylene is a multi-stage 
block copolymer comprising a propylene homopolymerizatlon part and a propylene ethylene copolymer- 
ization part obtained by copolymerizing propylene and ethylene after the polymerization of propylene; the 
polypropylene resin composition contains a copolymerization part A In which a fa] of the copolymerization 
part of propylene and ethylene is in the range of from 2 to 6 and a copolymerization part B having a [r\] 
of 7 to 15; and a weight ratio of A:B is in the range of from 0.1:0.9 to 0.9:0.1. 
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4. The polypropylene resin composition according to Claim 2 wherein the polypropylene Is a block copolymer 
comprising a propylene homopolymertzatton part and a propylene ethylene copotymertzation part ob- 
tained by copdymenzing propylene and ethylene after the polymerization of propylene; the block copo- 
lymer comprises at least two block copolymers of a block copolymer containing a copoJymerizatton part 
A in which a [n] of the copolymertzatlon part of propylene and ethylene Is in the range of from 2 to 6 and 
a block copolymer containing a copolymerization part B having a [nj of 7 to 15; and a weight ratio of A:B 
is In the range of from 0.1:0.9 to 0.9:0.1. 

5. The polypropylene resin composition according to Claim 2 wherein an average fa] of the propylene hom- 
opolymerizatlon part of the propylene ethylene block copolymer is in the range of from 0.7 to 1 .5. 

6. The polypropylene resin composition according to Claim 5 wherein a [nj of the propylene homopolymer- 
ization part of the propylene ethylene block copolymer comprises at least two kinds of a high fo]H portion 

and s low fo]L portion, and a ratio of the of the high [tJH portion to the ft] of the low fo]L portion is in 

the range of from 1.1 to 2.0. and the average [vj is in the range of from 0.7 to 1.5. 

7. A polypropylene resin composition according to Claim 1 , which further comprises 0.1 to 0.5 part by weight 
of a phenolic antioxidant as an antioxidant and 0.1 to 1.0 parts by weight of a hindered amine light sta- 
bilizer in which all hydrogen atoms of amine groups are replaced with alkyl groups, and the composition 
has a melt Index of 15 g/10 min or more. 

8. The polypropylene resin composition according to Claim 1 wherein the surfaces of the inorganic filler are 
treated with a modified polypropylene grafted with an unsaturated carboxylic acid or its derivative in an 
amount of 0.001 to 0.3 part by weight with respect to 100 part of the polypropylene. 

9. The polypropylene resin composition according to Claim 7 which additionally comprises 0.2 to 1 part by 
weight of a glycerin ester of a higher fatty acid having 15 to 20 carbon atoms, for example glycerin mono- 
stearate. 

10. The polypropylene resin composition according to any preceding claim, wherein the inorganic filler com- 
prises talc 
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